Homologous recombination shapes the genetic diversity of African swine fever viruses.
The African swine fever virus (ASFV) has severely influenced the swine industry of the world. Currently, there is no effective vaccine or drugs against the ASFV. How to effectively control the virus is challenging. In this study, we have analyzed all the publicly available ASFV genomes and demonstrated that there was a large genetic diversity of ASFV genomes. Interestingly, the genetic diversity was mainly caused by extensive genomic insertions and/or deletions (indels) instead of the point mutations. Further analyses showed that the indels may be attributed much to the homologous recombination, as supported by significant associations between the occurrence of extensive recombination events and the indels in the ASFV genomes. Besides, the homologous recombination also led to changes of gene content of ASFVs. Finally, repeated elements of dozens of nucleotides in length were observed to widely distribute and cluster in the adjacent positions of ASFV genomes, which may facilitate the occurrence of homologous recombination. This work highlighted the importance of homologous recombination in shaping the genetic diversity of the ASFVs, and could help understand the evolution of the virus.